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(54) Steering angle sensor unit 

(57) A steering angle sensor unit includes a rotary 
connector (200) for electrically connecting an electric 
device mounted on a steering wheel and an electric de- 
vice mounted on a vehicle body, and a steering angle 
sensor (210) for detecting information about the turn of 
the steering wheel. A rotor member (2) in the rotary con- 
nector (200) and a rotor member (3) in the steering angle 
sensor (210) are formed of separate members, one of 
the rotor member (2) in the rotary connector (200) and 
the rotor member (3) in the steering angle sensor (210) 
has a slot (2d) extending in the radial direction, the other 
rotor member(2 or 3) has a cylindrical projection (3i) 
having almost the same diameter as the minor diameter 
of the slot (2d), and the slot (2d) and the projection (3i) 
are engaged with each other. 
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D scrlptlon 

[0001] The present invention relates to a ste ring an- 
gle sensor unit mounted on a steering shaft of a motor 
vehicle and the lik to detect information about the turn 
of a steering wheel and to electrically connect electric 
devices mounted on the steering wheel and a vehicle 
body. 

[0002] Hitherto, a device called a steering angle sen- 
sor unit has been proposed which includes a combina- 
tion of a steering angle sensor for detecting information 
about the turn of a steering wheel and a rotary connector 
for electrically connecting an electric device mounted on 
the steering wheel and an electric device mounted on a 
vehicle body. 

[0003] A steering angle sensor detects the steering 
angle and the steering direction of the steering wheel, 
and uses these to control the damping force of the sus- 
pension, the shift position of the automatic transmission, 
and the steering of the rear wheels of a four-wheel steer- 
ing (4WS) vehicle. In general, the steering angie sensor 
comprises a code plate mounted on a rotor section that 
is rotationally driven by the steering wheel, and a light 
emitting device and a photoreceptor mounted inside a 
casing for forming a stator section. On the other hand, 
a rotary connector permits the electrical connection be- 
tween an electric device mounted on the steering wheel 
serving as a rotary member, and an electric device 
mounted on a vehicle body serving as a fixed member. 
In some rotary connectors, a flexible electric cable or 
optical fiber cable (hereinafter generically referred to as 
■flexible cable 1 ) is wound and held between a rotor sec- 
tion to be rotationally driven by the steering wheel and 
a casing for forming a stator section, the flexible cable 
being fixed to the rotor section at one end and to the 
stator section at the other end, and the electrical con- 
nection between the electric devices is permitted by 
winding and rewinding the flexible cable. 
[0004] A conventional steering angle sensor unit will 
now be described. 

[0005] FIG. 11 is a structural sectional view of a con- 
ventional steering angle sensor unit taken along tine 
11-11 in FIG. 12, FIG. 12 is a structural sectional view 
taken along line 12-12 in FIG. 11, and FIG. 13 is a struc- 
tural sectional view taken along line 13-13 in FIG. 12. 
[0006] As shown in FIGS. 11 to 13, a steering angle 
sensor unit 80 comprises a rotor member 52 that is fixed 
to a steering shaft (not shown) of a vehicle and that turns 
with the operation of a steering wheel (not shown), a first 
casing 53 spaced around the rotor member 52 at a pre- 
determined interval and having a smooth inner periph- 
eral surface to serve as a stator member, a flexible cable 
54 for forming a rotary connector, a winding core 56 fit- 
ted in or integrally formed with a second casing 55 hav- 
ing a smooth inner periph ral surface to wind the flexible 
cable 54 thereon, and the like. 

[0007] The first casing 53 and the second casing 55 
are integrally formed, and th second casing 55 is 


spaced around the winding core 56 at a predetermined 
interval. A winding-assist member 57 that can turn co- 
axial ly with the winding core 56 is disposed between the 
second casing 55 and the winding cor 56 at predeter- 
$ mined distances therefrom. A wall 58 is disposed be- 
tween the first casing 53 and the second casing 55, and 
a cable path 59 is formed at the end of the wall 58. 
[0008] In the steering angle sensor unit 80 having 
such a configuration, a steering angle sensor 70 con- 
tains a rotary connector 71 . 

[0009] A description will now be given of the structure 
and placement of the steering angle sensor 70 in the 
steering angle sensor unit 80. 

[0010] Fixed to the rotor member 52 is a slit plate 60 
having through holes 60a that are spaced at predeter- 
mined intervals in the circumferential direction, A photo- 
interrupter 61 is placed in the first casing 53 that does 
not move with the steering wheel being operated, and 
includes a photoreceptor 62 anda light emitting member 
63 that sandwich the outer peripheral portion of the slit 
plate 60 and the through holes 60a. The photo-interrupt- 
er 61 also has a printed circuit board 64 for detecting 
signals that are output when the slit plate 60 blocks or 
passes the light travelling from the light emitting member 
63 toward the photoreceptor 62. 
[0011] The rotor member 52 having the slit plate 60 
fixed thereto is loosely fitted with a clearance in holes 
53c and 53d formed through an upper wall 53a and a 
lower wall 53b of the first casing 53. The printed circuit 
board 64 is connected to both the photoreceptor 62 and 
the light emitting member 63, and is provided with a 
power supply circuit (not shown) for supplying electric 
power to the photoreceptor 62 and the light emitting 
member 63, and the like. 

[0012] The structure of the rotary connector 71 will be 
next described. 

[0013] One end of the flexible cable 54 is fixed to the 
rotor member 52 serving as a rotor in the steering angle 
sensor 70. The other end of the flexible cable 54 is 
wound on the winding core 56, fixed to the second cas- 
ing 55, and electrically connected to an external output 
connector that is not shown. 

[0014] Next, a description will be given of the opera- 
tion of the steering angle sensor unit 80 having the con- 
figuration mentioned above. 

[0015] First, when the steering wheel (not shown) is 
operated, the rotor member 52 in the steering angle sen- 
sor unit 80 turns. Thereby, the slit plate 60 also turns. 
With the turn of the slit plate 60, light emitted from the 
light emitting member 63 in the photo-interrupter 61 is 
blocked by or passed through the through holes 60a of 
the slit plate 60 that turns between the light emitting 
member 63 and tho photoreceptor 62. A detection signal 
(photocurrent) output from the photoreceptor 62 based 
on the light thus passed or blocked is output via an elec- 
tric circuit formed on th printed circuit board 64. 
[0016] Based on this output signal, the turn angle of 
the st ering shaft is calculated in a central processing 
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unit (CPU), which is not shown, and the like. The turn 
angle of the steering shaft represents the steering 
amount or the steering angle of the steering wheel that 
is operated by a passenger in turning the vehicle. The 
turn state of the vehicle, the lateral acc leration of the 
vehicle body in the lateral direction, or the like is detect- 
ed by using such calculated values, and this is used to 
control the vehicle in order to improve the stability of run- 
ning of the vehicle or the riding comfort of the passenger, 
for example, to control the suspension. 
[0017] When the rotor member 52 turns, the flexible 
cable 54 for constituting the rotary connector 71 is 
wound around the rotor member 52 or rewound. This 
flexible cable 54 electrically connects an electric device 
on the side of the steering wheel and an electric device 

n the side of the vehicle body. 
[0018] The rotary connector generally comprises a 
pair of housings coupled so that they can relatively turn, 
and a flexible cable wound in an annular storage space 
defined between the housings. Both ends of the flexible 
cable are electrically led outside while they are fixed to 
the housings. One of the housings is used as a rotor 
member, and the other is used as a stator member. 
When the rotor member is turned in the forward or re- 
vorso direction, the flexiblo cable is wound up or re- 
wound inside the storage space, depending on the turn- 
ing direction. 

[0019] The rotary connector having such a structure 
is incorporated in a steering device of a motor vehicle, 
and used as a connecting means for electrically con- 
necting a steering wheel and a column. In this case, a 
known mounting structure is widely adopted, in which a 
rotor member in a rotary connector is connected to a 
steering wheel and a stator member in the rotary con- 
nector is attached to a combination switch on the side 
of a column. This combination switch contains various 
switch units, such as a head-lamp switch and a wiper 
switch. In general, the head-lamp switch is provided with 
an indicator cancel mechanism for causing a control le- 
ver at the right or left working position to automatically 
return to the center position. 

[0020] In a well-known manner, a cancel cam is 
formed at a part of the rotor member that projects from 
the bottom face of the stator member in the rotary con- 
nector, and a cancel lever in the indicator cancel mech- 
anism is put into the turn area of the cancel cam, where- 
by the indicator cancel mechanism is operated by using 
the turning force of the rotor member. In this case, when 
the steering wheel is turned to the neutral position, since 
the rotor member in the rotary connector turns along 
with the steering wheel, the cancel lever is driven by the 
cancel cam of the rotor member, and the control lever 
thereby automatically returns to the center position. 
[0021] In the steering angle sensor unit having the 
configuration mentioned above, however, the rotor 
member 52. to which th slit plate 60 is fixed, functions 
as both a rotor member in the steering angle sensor 70 
and a rotor member in the rotary connector 71. and is 


loosely fitted with a clearance in the holes 53c and 53d 
that are formed through the upper wall 53a and the bwer 
wall 53b of the first casing 53. This is because th rotary 
connector 71 contains the flexible cable 54 and it does 
s not stably turn when the flexible cable 54 is wound or 
rewound unless a predetermined clearance is ensured. 
Therefore, there is a need to provide some play between 
the rotor member and the stator member in the rotary 
connector 71 . On the other hand, if there is a large clear- 
ance between the rotor member and the stator member 
in the steering angle sensor 70, the rotation axis of the 
rotor member substantially deviates (offsets in the axial 
and radial directions). Since the slit plate 60 is fixed to 
the rotor member, the position of the slit passing be- 
tween the photoreceptor 62 and the light emitting mem- 
ber 63 substantially changes, whereby the detection sig- 
nal, obtained by the passage and block of light between 
the fight emitting member 63 and the photoreceptor 62 
with the turn of the slit plate 60, fluctuates and is not 
stable. In recent years, the steering angle sensor 70 has 
been required to have higher precision and higher res- 
olution, and the adverse effect of the play is not negligi- 
ble. 

[0022] Furthermore, the stator member and the rotor 
member that are constituents of the rotary connector are 
not closely coupled to each other, and, in general, the 
rotor member is turnably coupled with some clearance 
with respect to a guide hole of the stator member so that 
this clearance absorbs the measuring errors and the 
mounting errors of the components. Therefore, there is 
a fear that the rotor member will turn within the clearance 
at an inclined angle with respect to the center axis of the 
stator member mounted on a casing of the combination 
switch. If the cancel cam is formed at the projecting por- 
tion of the rotor member, as in the related art mentioned 
above, the cancel cam and the cancel lever are prone 
to relative offset, thereby disabling the cancel levers 
[0023] The present invention has been made to solve 
the problems of the related art, and has as an object the 
provision of a steering angle sensor unit formed by com- 
bining a rotary connector that needs a fixed play for 
smooth turn and a steering angle sensor that needs to 
limit the play for high precision and high resolution, with- 
out impairing the functions and performance thereof. 
[0024] According to an aspect of the present inven- 
tion, there is provided a steering angle sensor unit in- 
cluding a rotary connector for electrically connecting an 
electric device mounted on a steering wheel and an 
electric device mounted on a vehicle body, and a steer- 
ing angle sensor for detecting information about the turn 
of the steering wheel, wherein a rotor member in the ro- 
tary connector and a rotor member in the steering angle 
sensor arc formed of separate members, ono of tho ro- 
tor member in the rotary connector and the rotor mem- 
b r in the steering angl sensor has a slot extending in 
th radial direction, the other rotor member has a pro- 
jection having almost the same diameter as the minor 
diameter of the slot, and the slot and the projection are 
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engaged with each other. 

[0025] According to another aspect of the present in- 
vention, there is provided a steering angle sensor unit 
including a rotary connector for electrically connecting 
an electric device mounted on a steering wheel and an 
electric device mounted on a vehicle body, and a steer- 
ing angle sensor for detecting information about the turn 
of the steering wheel, wherein a rotor member in the ro- 
tary connector and a rotor member in the steering angle 
sensor are formed of separate members, the rotor mem- 
ber in the steering angle sensor has a slot extending in 
the radial direction, the rotor member in the rotary con- 
nector has a projection having almost the same diame- 
ter as the minor diameter of the slot, and the slot and 
the projection are engaged with each other. 
[0026] Preferably, a coil spring is placed between the 
rotor member in the rotary connector and the rotor mem- 
ber in the steering angle sensor so that the resilient force 
of the coil spring resiliency urges both the rotor mem- 
bers in such a direction as to separate the rotor mem- 
bers. 

[0027] Preferably, the rotor member in the rotary con- 
nector has a flexible engaging portion, the rotor member 
in the steering angle sensor has a projection to be en- 
gaged with the floxibic engaging portion, and tho flexible 
engaging portion is engaged with the projection. 
[0028] Preferably, the flexible engaging portion and 
the slot extending in the radial direction that are formed 
in the rotor member of the rotary connector are located 
at positions spaced through an angle of 180° about the 
center axis of the rotor member. 
[0029] The steering angle sensor unit may include a 
plurality of flexible engaging portions. 
[0030] According to a further aspect of the present in- 
vention, there is provided a steering angle sensor unit 
including a rotary connector for electrically connecting 
an electric device mounted on a steering wheel and an 
electric device mounted on a vehicle body, and a steer- 
ing angle sensor for detecting information about the turn 
of the steering wheel, wherein a rotor member in the ro- 
tary connector and a rotor member in the steering angle 
sensor are formed of separate members, the rotor mem- 
ber in the rotary connector and the rotor member in the 
steering angle sensor have rotary engaging sections at 
which the rotor members are engaged with each other, 
a coil spring is placed between the rotor member in the 
rotary connector and the rotor member in the steering 
angle sensor, and the rotor members are resilienlly 
urged by the resilient force of the coil spring in such a 
direction as to separate the rotor members. 
[0031] According to a still further aspect of the present 
invention, there is provided a steering angle sensor unit 
including a rotary connector for electrically connecting 
an electric device mounted on a steering wheel and an 
el ctric device mounted on a vehicle body, and a steer- 
ing angl sensor for detecting information about the turn 
of the steering wheel, wherein stator members in the ro- 
tary connector and the steering angle sensor are com- 


bined with each other, rotor members in the rotary con- 
nector and the steering angle sensor are engaged via a 
ptay absorbing portion that permits the relative shift 
thereof in the radial direction, and the rotor member in 

B the steering angle sensor has a cancel cam for operat- 
ing an indicator cancel mechanism. In such a configu- 
ration, since the relative offset between the rotor mem- 
bers in the rotary connector and the steering angle sen- 
sor in the radial direction is absorbed, it is possible to 

to set a sufficiently small clearance between the stator 
member and the rotor member in the steering angle sen- 
sor while a necessary clearance is ensured between the 
stator member and the rotor member in the rotary con- 
nector. Therefore, the indicator cancel mechanism can 

1$ be reliably operated by the cancel cam formed in the 
rotor member of the steering angle sensor. 
[0032] Further objects, features and advantages of 
the present invention will become apparent from the fol- 
lowing description of the preferred embodiments with 

20 reference to the attached drawings. 

[0033] Embodiments of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawings, in which: 

25 FIG. 1 is an exploded perspective view of a steering 
angle sensor unit according to a first embodiment 
of the present invention; 

FIG. 2 is a plan view of a lower rotor member in a 
rotary connector of the steering angle sensor unit 
30 according to the first embodiment; 

FIG. 3 is a side view of the lower rotor member 
shown in FIG. 2; 

FIG. 4 is a bottom view of the lower rotor member 
shown in FIG. 2; 
35 FIG. 5 is a plan view of a first rotor member in a 
steering angle sensor of the steering angle sensor 
unit according to the first embodiment; 
FIG. 6 is a side view of the first rotor member shown 
in FIG. 5; 

40 FIG. 7 is a cross-sectional view of the first rotor 
member taken along line 7-7 in FIG. 5; 
FIG. 8 is a cross-sectional view showing the princi- 
pal part of the steering angle sensor unit according 
to the first embodiment; 
45 FIG. 9 is an explanatory view of the steering angle 
sensor unit according to the first embodiment; 
FIG. 10 is a waveform chart showing the waveform 
of signals output from an absolute encoder in the 
steering angle sensor unit according to the present 
50 invention; 

FIG. 11 is a structural sectional view of a conven- 
tional steering angle sensor unit taken along line 
11-11 in FIG. 12; 

FIG. 12 is a structural sectional view taken along 
55 line 12-12 in FIG. 11; 

FIG. 13 is a structural s ctional view taken along 
line 13-13 in FIG. 12; 

FIG. 14 is a plan view showing a state in which a 
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steering angle sensor unit according to a second 
embodiment of the present invention is attached to 
a combination switch: 

FIG. 15 is an exploded perspective view of th 

st ering angle sensor unit according to the s cond s 

embodiment; 

FIG. 1 6 is a bottom view of a lower rotor in a rotary 
connector of the steering angle sensor unit; 
FIG. 1 7 is a plan view of an upper rotor in a steering 
angle sensor of the steering angle sensor unit; io 
FIG. 18 is a plan view showing a state in which the 
lower rotor in the rotary connector and the upper 
rotor in the steering angle sensor are coupled to 
each other and 

FIG. 19 is an explanatory view showing a state in is 
which the steering angle sensor unit of the second 
embodiment and a steering wheel are connected to 
each other. 

[0034] The preferred embodiments of the present in- 
vention will now be described with reference to the at- 
tached drawings. 

[0035] FIG. 1 is an exploded perspective view of a 
steering angle sensor unit according to a first embodi- 
ment of the present invention. As shown in FIG. 1 , tho 
steering angle sensor unit comprises a rotary connector 
200 and a steering angle sensor 210 that are made in 
elastic contact with each other by a coil spring 16. 
[0036] First, a description will be given of the rotary 
connector 200. 

[0037] The rotary connector 200 generally comprises 
a pair ol rotor members, an upper rotor member 1 and 
a lower rotor member 2. that are concentrically and turn- 
ably connected with respect to each other, a cable hold- 
er 5. a lower cover 6, and a flexible cable 9 that is held 
and wound in a space formed between the upper and 
lower rotor members 1 and 2, the cable holder 5, and 
the tower cover 6. Both ends of the flexible cable 9 are 
indirectly electrically led out of the cable holder 5 via an 
inner lead block 12 and an outer lead block 13. In this 
case the inner lead block 12 is retained by the outer 
peripheral portion of the upper rotor member 1 , and the 
outer lead block 13 is retained by the outer peripheral 
portion ol the lower cover 6. 

[0038J The upper rotor member 1 and the lower rotor 
member 2 are used as a movable housing, and the com- 
bination of the cable holder 5 and the lower cover 6 is 
used as a fixed housing. When the movable housing is 
turned clockwise or counterclockwise, the flexible cable 
9 is wound or rewound inside the space. 
[0039] In the rotary connector 200, the upper and low- 
er rotor members 1 and 2 serving as the movable hous- 
ing and tho cablo holdor 5 and tho lower cover 6 sorving 
as the fixed housing ar r la lively loosely engaged with 
each other. In the engaged portion therebetwe n, a rel- 
atively large clearanc is formed. The play b tween the 
movable housing and the fixed housing because of the 
clearance in the engaged portion keeps the turn of the 


rotary connector 200 stable. 

[0040] In the rotary connector 200 having such a gen- 
eral structure, the fixed housing including th cable hold- 
er 5 and the lower cover 6 is fixed to a vehicle body, and 
the movable housing including the upper rotor member 
1 and the lower rotor member 2 is fixed to a hub (not 
shown) of a steering shaft. Both ends of the flexible ca- 
ble 9 are connected to electric devices in the vehicle 
body and a steering wheel via connectors 14 and 15, 
respectively. Thereby, the rotary connector 200 is used 
as electrical connecting means for an automobile-in- 
stalled air bag system, a horn circuit, and the like. 
[0041] The steering angle sensor 210 will next be de- 
scribed. Incidentally, FIG. 1 shows the steering angle 
sensor 210 in an inverted position. 
[0042] Referring to FIG. 1, the steering angle sensor 
21 0 generally comprises a pair of covers, an upper cov- 
er 7 and a lower cover 8, that are concentrically con- 
nected to each other, a first rotor member 3 and a sec- 
ond rotor member 4 that are lurnably connected to the 
upper cover 7 and the lower cover 8, and a code plate 
10 and a photo-interrupter 11 that are held in the spac 
formed between the upper and lower covers 7 and 8 and 
the first and second rotor members 3 and 4. The photo- 
interrupter 11 is disposed so that it crosses over a 
through hole on the code plate 10. The code plate 10 
and the photo-interrupter 11 constitute, for example, an 
absolute encoder that precisely detects the turn angl 
and the like based on the turn of the code plate 10. 
[0043] This code plate 10 is sandwiched and held be- 
tween the first rotor member 3 and the second rotor 
member 4. and turns along therewith. 
[0044] In the steering angle sensor 210 thus generally 
structured, a fixed housing including the upper cover 7 
and the lower cover 8 is fixed to the fixed housing of the 
rotary connector 200, and a movable housing including 
the first rotor member 3 and the second rotor member 
4 is engaged with the movable housing of the rotary con- 
nector 200. The photo-interrupter 11 outputs a detection 
signal. 

[0045] The clearance between the first and second ro- 
tor members 3 and 4 serving as the movable housing 
and the upper cover 7 and the lower cover 8 serving as 
the fixed housing in thesteering angle sensor210 is kept 
smaller and more precise than that of the rotary connec- 
tor 200. This stabilizes the position of the code plate 10 
with respect to the photo-interrupter 11 that is located in 
a direction intersecting the center axis of the rotor mem- 
ber (radial direction). 

[0046] As mentioned above, the upper cover 7 and 
the lower cover 8 serving as the fixed housing in th 
steering angle sensor 210 and the cable holder 5 and 
tho lower cover 6 sorving as tho fixed housing in tho ro- 
tary connector 200 ar combined into one by screws or 
the like, and the fixed housing in the rotary connector 
200 is fixed to the vehicle body. Th first and second 
rotor members 3 and 4 serving as the movable housing 
in the steering angle sensor 210 and the upper and low- 
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r rotor members 1 and 2 serving as the movable hous- 
ing in the rotary connector 200 are engaged with each 
other, and the upper rotor member 1 in the rotary con- 
nector 1 is fixed to the hub of the steering shaft. 
[0047] Next, a description will be given of the lower 
rotor member 2 of the rotary connector 200 in the first 
embodiment of the present invention. 
[0048] FIGS. 2, 3, and 4 are plan, side, and bottom 
views of the lower rotor member 2 in the rotary connec- 
tor 200, respectively. 

[0049] Referring to FIGS. 2 to 4, the lower rotor mem- 
ber 2 of the rotary connector 200 is made of a molding 
material, and almost shaped like a ring. The bwer rotor 
member 2 includes a cylindrical portion 2b having a cir- 
cular center hole 2a at the center thereof, and a circular 
flange portion 2c projecting out toward the periphery 
from the center of the cylindrical portion 2b. 
[0050] The cylindrical portion 2b has at the upper end 
a pair of notches 2h that are almost shaped like a pen 
tip and opposed lo each other across the center axis of 
the cylindrical portion 2b, and a pair of cutouts 2i that 
are shifted from the notches 2h through an angle of 90°. 
The flange portion 2c has at a predetermined position 
thereona slot 2d for forming a rotary engaging section 
that is almost ellipticatly shaped, has parallel long sides, 
and extends in the radial direction. The flange portion 
2c also has a rectangular hole 2e for forming a rotary 
engaging section that is formed at a position shifted from 
the slot 2d through an angle of 180° about the center 
axis of the center hole 2a. Moreover, a pair of retaining 
pieces 2f are formed in the shape of a fork projecting 
inwardly in parallel from one side of the hole 2e that is 
closer to the center hole 2a, and the retaining pieces 2f 
have elasticity in the circumferential direction of the 
flange portion 2c. 

[0051] The hole 2e and the retaining pieces 2f and 2f 
constitute a flexible engaging portion 2g that forms the 
rotary engaging section. Through the center hole 2a. the 
steering shaft (not shown) penetrates. 
[0052] Next, a description will be given of the first rotor 
member 3 in the steering angle sensor 210. 
[0053] FIGS. 5, 6, and 7 are plan, side, and cross- 
sectional views of the first rotor member 3 in the steering 
angle sensor 210, respectively 

[0054] Referring to FIGS. 5 to 7, the first rotor member 
3 in the steering angle sensor 21 0 is formed by molding 
a molding material in about the shape of a ring, and com- 
prises an inner cylindrical portion 3b having a circular 
center hole 3a at the center thereof, an outer cylindrical 
portion 3d, and a flange portion 3e formed around the 
upper end of the outer cylindrical portion 3d. The inner 
cylindrical portion 3b and the outer cylindrical portion 3d 
aro connected at the lower ends, and thereby combined 
into on . Form d on the upper side of the flange portion 
3e are a first cylindrical projection 3i that has a circular 
hoi 3h at the center and projects upward to form the 
rotary engaging section, and a second cylindrical pro- 
jection 3j that is located symmetrically about the center 


axis of the center hole 3a with respect to the first pro- 
jection 3i t form the rotary engaging section. In the con- 
nected portion at the lower ends of the inner cylindrical 
portion 3b and the outer cylindrical portion 3d, third cy- 
$ lindrical projections 3k and 3m projecting outward are 
symmetrically positioned about the center axis of the 
center hole 3a. 

[0055] Between the inner cylindrical portion 3b and 
the outer cylindrical portion 3d, arc-shaped recesses 3c 
io are formed, and a plurality of (e.g., three) connecting 
portions 3n are also formed. The connecting portions 3n 
have threaded holes 3p. Through the center hole 3a, the 
steering shaft (not shown) penetrates. 
[0056] Next, a description will be given of the engage- 
's ment between the lower rotor member 2 in the rotary 
connector 200 and the first rotor member 3 in the steer- 
ing angle sensor 210. 

[0057] FIG. 8 is a cross-sectional view showing the 
principal part of an engaged state of the tower rotor 
20 member 2 in the rotary connector 200 and the first rotor 
member 3 in the steering angle sensor 210 in the em- 
bodiment of the present invention, and FIG. 9 is an ex- 
planatory view showing the engaged state shown in 
FIG. 8. 

25 [0058] In assembling the rotary connector- 200, the 
fixed housing is formed by retaining the lower cover 6 
with the cable holder 5 containing the flexible cable 9, 
the cylindrical portion 2b of the lower rotor member 2 is 
inserted through the hole 1b of the upper rotor member 

30 1 so that the flange portion la of the upper rotor member 
1 faces up and the flange portion 2c of the lower rotor 
member 2 faces down, and the upper rotor member 1 
and the lower rotor member 2 are combined with the 
fixed housing by snapping together. 

35 [0059] As for the steering angle sensor 21 0, the fixed 
housing is assembled by retaining the upper cover 7 and 
the lower cover 8 having the photo-interrupter 11 and 
the code plate 10 therebetween, and then, the third pro- 
jections 3k and 3m formed on the lower surface of the 

40 first rotor member 3 are engaged with recesses 4b and 
4c formed on the upper surface of the second rotor 
member 4 while the code plate 10 is engaged with the 
third projections 3k and 3m so that the flange portion 3e 
of the first rotor member 3 faces up and the flange por- 

45 t jon 4a of the second rotor member 4 faces down. Then, 
the first rotor member 3 and the second rotor member 

4 are combined as the movable housing by screws (not 
shown) while holding the code plate 10 therebetween. 
[0060] The coil spring 16 is placed between the outer 

50 wall of the cylindrical portion 2b of the lower rotor mem- 
ber 2 in the rotary connector 200 and the inner wall of 
the outer cylindrical portion 3d of the first rotor member 
3 in the stooring anglo sensor 210, and tho cable holder 

5 in the rotary connector 200 and the upp r cover 7 in 
55 the st ring angle s nsor 21 Oar combined by screws 

(not shown), whereby the steering angl sensor unit is 
assembled. In this state, the coil spring 16 is placed so 
as to lie on the upper faces of the connecting portions 
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3n in the first rotor memb r 3. 

[0061] In this assembled state, the first rotor member 
3 and the lower rotor member 2 are resiliency urged by 
the r silient force of the coil spring 1 6 in such a direction 
that they separate from each other. This resilient urging s 
causes the lower side of the flange portion 3e of the first 
rotor member 3 in the steering angle sensor 210 to be 
always in contact with the upper side of an upper wall 
7a of the upper cover 7. 

[0062] When the lower rotor member 2 and the first 
rotor member 3 are engaged, the first projection 3i and 
the second projection 3j, which are formed on the flange 
portion 3e in the first rotor member 3 to constitute the 
rotary engaging sections, project toward the flange por- 
tion 2c of the lower rotor member 2. The first projection 
3i is located inside the slot 2d that constitutes the rotary 
engaging section of the lower rotor member 2, and the 
second projection 3j is located between the pair of re- 
taining pieces 21 and 2f that form the flexible engaging 
portion 2g serving as the rotary engaging section. 
[0063] In this case, the minor diameter of the slot 2d 
is almost equal to the diameter of the first projection 3i, 
and the engagement therebetween forms a minute 
clearance (e.g., a clearance of about 50 |im). The major 
diamotor of the slot 2d is larger than the diameter of the 
first projection 3i. Therefore, the first projection 3i is al- 
lowed to move in the direction of the major diameter of 
the slot 2d. The second projection 3j is in elastic contact 
with the retaining pieces 2f having elasticity inside the 
hole 2e. and is movable within the hole 2e in a similar 
manner to the first projection 3i. 
[0064] As mentioned above, the lower rotor member 
2 of the rotary connector 200 has such a structure as to 
allow offset (play) in the direction intersecting the center 
axis after being coupled with the high-precision steering 
angle sensor 210. 

[0065] The play of the lower rotor member 2 in the X- 
Y direction (the direction orthogonal to the center axis) 
is allowed by the movement of the first projection 3i of 
the first rotor member 3 in the direction of the major di- 
ameter of the slot 2d, and the play in the Z direction (the 
direction of the center axis) is allowed by the resilient 
force of the coil spring 16 because the coil spring 16 is 
interposed between the lower rotor member 2 and the 
first rotor member 3. 

[0066] While the coil spring 16 is freely held between 
the lower rotor member 2 and the first rotor member 3 
in the above description, for example, both ends ol the 
coil spring 16 may be fixedly caught by retaining portions 
(e.g., retaining holes) that are formed in the lower rotor 
member 2 and the first rotor member 3, respectively. 
[0067] Next, a description will be given of the turn of 
tho lower rotor member 2 and the first rotor mombor 3 
in th engag d state m ntioned. above. 
[0068] As shown in FIG. 9, when th steering shaft is 
turned, the turn is transmitt d to the lower rotor member 
2 via the upper rotor member 1 in the rotary connector 
200 that is fixed to the hub of the steering shaft, so that 


the lower rotor member 2 also turns. The turn of the low- 
er rotor member 2 istransmitted to the first rotor member 
3 in the steering angle sensor 210. 
[0069] The turn of the first rotor member 3 is precisely 
transmitted because the first projection 3i of the first ro- 
tor member 3 is engaged with the slot 2d of the lower 
rotor member 2 with little clearance therebetween. 
[0070] The first rotor member 3 does not move in the 
direction of the center axis (the axial direction) because 
of the resilient force of the coil spring 16, and the lower 
surface of the flange portion 3e thereof is always in con- 
tact with the upper surface of the upper wall 7a of the 
upper cover 7. Since the length between the flange por- 
tion 3e and the code plate 10 is precisely defined, the 
length between the upper wall 7a and the code plate 10 
is always kept constant. Therefore, the positions of the 
photo-interrupter 1 1 and the code plate 1 0 formed in the 
upper cover 7, namely, the position of the code plate 10 
in the gap of the photo-interrupter 11 in the axial direc- 
tion, is made fixed, and a stable encoder output signal 
can be obtained. 

[0071] The lower rotor member 2 has the flexible en- 
gaging portion 2g besides the slot 2d. Since the outer 
peripheral surface of the second projection 3j of the first 
rotor member 3 that is engaged with the flexible, engag- 
ing portion 2g is in contact with one of the retaining piec- 
es 2f that form the flexible engaging portion 2g, the force 
of the contact also permits a constant turning force to 
be transmitted. 

[0072] The reason wilt be described in connection 
with detection signals from the absolute encoder in the 
steering angle sensor 21 0. 

[0073] FIG. 1 0 is a waveform chart showing detection 
signals output from the absolute encoder in the steering 
angle sensor 210. 

[0074] The absolute encoder detects A-phase, B- 
phase, and Z-phase output signals, and calculates, the 
turn angle and the like. The absolute encoder calculates 
the turn direction (clockwise or counterclockwise) and 
the turn angle of the steering shaft by detecting the rising 
waveform and the falling waveform of the A-phase sig- 
nal and the rising waveform and the falling waveform of 
the B-phase signal. 

[0075] Moreover, the absolute encoder reads the ris- 
ing and falling positions of the Z-phase signal as codes 
based on the rise and fall of the A-phase and B-phase 
signals, or counts the width thereof, and calculates the 
turn angle from the relerence position according to an 
arithmetic table stored in a central processing unit 
(CPU). 

[0076] In actuality, however, the rising positions and 
the falling positions of the waves of the phases always 
vary duo to optical, electrical and mechanical factors. 
For example, if it is assumed that the output phase dif- 
f rence b tween the rising or falling position of the Z- 
phase signal and the rising or falling position of the A- 
phase or B-phase signal is taken as a mechanical angle 
X, wh n the value a, namely, the resolution, is 1 .5° and 
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there are no variations, all the mechanical angl s X are 
0.75°. Actually, however, they vary as mentioned above. 
Measurements revealed that the minimum value of the 
mechanical angle X is improved by about 5 % to 10 % 
(namely incr ased) when the lower rotor member 2 has 5 
the flexible engaging portion 2g besides the slot 2d and 
is engaged with the first rotor member 3 and turned at 
two points, compared with the case in which the lower 
rotor member 2 has only the slot 2d. This indicates that 
the flexible engaging portion 2g contributes to the turn 
of the rotor members. 

[0077] As mentioned above, since the lower rotor 
member 2 in the rotary connector 200 has the slot 2c 
and the flexible engaging portion 2g, it is engaged with 
the first rotor member 3 in the steering angle sensor 21 0 
at two points. This makes it possible to smoothly trans- 
mit the turn, to reduce the variations in the aforemen- 
tioned angle K and to thereby obtain a more stable and 
more precise output signal. 

[0078] While the lower rotor member 2 in the rotary 
connector 200 has one flexible engaging portion 2g in 
the first embodiment of the present invention, it may be 
possible to form a plurality of flexible engaging portions 
2g in the lower rotor member 2 and to form a plurality of 
projections in the first rotor member 3 of the steering 
angle sensor 210 corresponding to this plurality of flex- 
ible engaging portions 2g. 

[0079] While the configuration of the rotary engaging 
section, in which the lower rotor member 2 has the slot 
2d and the flexible engaging portion 2g and the first rotor 
member 3 has two projections, has been described in 
the first embodiment of the present invention, it is not 
limited to the above-described structure. Conversely to 
the above, the lower rotor member 2 may have two pro- 
jections and the first rotor member 3 may have the slot 
2d and the flexible engaging portion 2g. Furthermore, 
two flexible engaging portions 2g may be formed without 
forming the slot 2d. 

[0080] Next, a second embodiment of the present in- 
vention will be described. 

[0081] A steering angle sensor unit according to the 
second embodiment of the present invention includes a 
rotary connector for electrically connecting an electrical 
component mounted on a steenng wheel to a vehicle 
body and a steering angle sensor for detecting informa- 
tion about the turn ol the steering wheel, wherein stator 
members in the; rotary connector and the steering angle 
sensor are fixed and combined with each other, rotor 
members in the rotary connector and the steering angle 
sensor are engaged via a play absorbing portion that 
permits the relative shift thereof in the radial direction, 
and the rotor member in the steering angle sensor has 
a cancel cam for operating an indicator cancel mecha- 
nism 

[0082] Preferably, as th play absorbing portion, one 
of the rotor members in the rotary connector and the 
steering angle sensor has a slot extending in th radial 
direclion, and the other rotor member has a projection 


that is slidabl inside the slot. 

[0083] FIG. 14 is a plan view showing a state in which 
a steering angle sensor unit of the second embodiment 
is attached to a combination switch, FIG. 15 is an ex- 
ploded perspective view of the steering angle sensor 
unit, FIG. 1 6 is a bottom view of a lower rotor in a rotary 
connector of the steering angle sensor unit, FIG. 17 is 
a plan view of an upper rotor in a steering angle sensor 
of the steering angle sensor, FIG. 18 is a plan view 
showing a state in which the lower rotor in the rotary 
connector and the upper rotor in the steering angle sen- 
sor are coupled to each other, and FIG. 1 9 is an explan- 
atory view showing a state in which the steering angle 
sensor unit and a steering wheel are connected to each 
other. 

[0084] A steering angle sensor unit 101 according to 
the second embodiment comprises a rotary connector 
102 and a steering angle sensor 103 that are combined 
into one. This steering angle sensor unit 101 is to be 
incorporated as one unit component between a steering 
wheel and a combination switch on the side of a column. 
[0085] As shown in FIG. 14, the combination switch 
has a casing 104 serving as an outer shell. The casing 
104 has a plurality of supporting columns 104a, an in- 
sertion hole 105, and holder sections 106 opposing 
across the insertion hole 105 on the right and left sides 
thereof. A base 107a of a head-lamp switch 107 is fixed 
to one of the holder sections 106, and a control lever 
108 for performing a right-and-left indication and an in- 
dication for passing is supported by the base 107a. The 
base 107a contains known mechanisms, such as a lock 
mechanism for locking the control lever 1 08 in the work- 
ing position, an indicator cancel mechanism for causing 
the control lever 108 in the working position to automat- 
ically return to the center position. The leading end of a 
cancel lever 107b, which is a constituent of the indicator 
canceling mechanism, projects into the insertion hole 
105. Although not shown* a wiper switch is mounted on 
the other holder section 106. 

[0086] Referring to FIG. 1 5, the rotary connector 1 02 
comprises a cable holder 109 and a lower cover 110 that 
combined into a first stator member, and an upper rotor 
111 and a lower rotor 112 that are combined into a first 
rotor member. A flat cable 1 1 3 is wound, for example, in 
a spiral form in an annular space defined between the 
first stator member (the cable holder 109 and the lower 
cover 110) and the first rotor member (the upper rotor 
111 and the lower rotor 112). Both ends of the flat cable 
113 are electrically led out of the stator member includ- 
ing the cable holder 109 and the like via an inner lead 
block 114 and an outer lead block 115. In this case, the 
inner lead block 114 is retained by the outer peripheral 
portion of the uppor rotor 111, and the outer lead block 
1 1 5 is retain d by the outer periph ral portion of the low- 
r cover 110. The upper rotor 111 has a pair of finger 
portions 111a that project outsid from the top face of 
the cable holder 1 09. When the upper rotor 111 and the 
lower rotor 1 1 2 serving as the first rotor member turn 
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clockwise or counterclockwise with respect to the cable 
holder 109 and the lower cover 110 serving as th first 
stator member, th flat cable 113 is wound up or re- 
wound inside the annular space. In this case, the upper 
rotor 111 and the lower rotor 112. and the cable holder 
109 and the lower cover 110 are tumably coupled with 
a relatively large clearance. The play between the first 
rotor member and the first stator member because of 
the clearance keeps the turn of the rotary connector 102 
stable. 

[0087] The steering angle sensor 1 03, which is shown 
in an inverted position in FIG. 15, comprises an upper 
cover 116 and a lower cover 117 that are combined into 
a second stator member, and an upper rotor 118 and a 
lower rotor 119 that are combined into a second rotor 
member. A code plate 120 is fixedly held between the 
upper rotor 118 and the lower rotor 119. The lower rotor 
1 1 9 has a cylindrical member 1 1 9a that projects outside 
from the bottom face of the lower cover 117. Formed in 
a pari of the cylindrical member 119a is a cancel cam 
119b for operating the cancel lever 107b in the afore- 
mentioned indicator cancel mechanism. A photo-inter- 
rupter 121 is disposed in an annular space defined be- 
tween the second stator member (the upper cover 116 
and the lower cover 117) and the second rotor member 
(the upper rotor 118 and the lower rotor 119) so that it 
crosses over through holes of the code plate 120. The 
code plate 120 and the photo-interrupter 121 constitute, 
for example, an absolute encoder When the upper rotor 
1 18 and the lower rotor 119 serving as the second rotor 
member turn clockwise or counterclockwise with re- 
sp ct to the upper rotor 1 1 8 and the lower rotor 1 1 9 serv- 
ing as the second stator member, the code plate 120 
turns along with the upper and lower rotors 118 and 119, 
and an output signal regarding information about the 
turn of the code plate 120 is detected from the photo- 
int rrupter 121. In this case, the clearance between the 
upper rotor 118 and the lower rotor 119, and the upper 
cover 116 and the lower cover 117 is set smaller more 
precisely than in the rotary connector 102, which stabi- 
lizes the position of the code plate 120 with respect to 
the photo-interrupter 121 that lies in a direction inter- 
secting the center axis of the second rotor member (ra- 
dial direction). 

[0088] As shown in FIG. 16 the lower rotor 112 in the 
rotary connector 1 02 has a center hole 1 1 2a at the cent- 
er thereof, and a ring-shaped flange portion 112b 
formed around the center hole 11 2a. The flange portion 
112b has a slot 11 2c and a rectangular hole 11 2d dis- 
posed at opposing positions that are spaced through an 
angle of 180° about the center of the center hole 112a. 
The slot 11 2c is almost ellipttcally shaped, and is pro- 
vided with parallel long sides extending in the radial di- 
rection. The rectangular hoi 112 also extends in the ra- 
dial direction, and is provid d with elastic pi ces 112e 
on both sides thereof. 

[0089] As shown in FIG 17. the upper rotor 118 in the 
steering angle sensor 103 has a center hole 118a at the 


cent r th reof, and a ring-shaped flange portion 118b 
formed around the center hole 11 8a. The flange portion 
1 1 8b has a first cylindrical projection 1 1 8c and a second 
cylindrical projection 118d placed at opposing positions 
5 that are spaced through an angle of 180° about the cent- 
er of the center hole 118a 

[0090] The rotary connector 1 02 and the steering an- 
gle sensor 103 thus structured are combined and as- 
sembled as the steering angle sensor unit 101 as fol- 
io lows. That is, the cable holder 1 09 in the rotary connec- 
tor 102 and the upper cover 116 in the steering angle 
sensor 103 are fixed by screws, which are not shown, 
in a state in which a coil spring 122 is interposed be- 
tween the lower rotor 112 in the rotary connector 102 
is and the upper rotor 1 1 8 in the steering angle sensor 1 03, 
whereby the first stator member in the rotary connector 
102 and the second stator member in the steering angle 
sensor 103 are fixed and combined with each other. In 
this case, since the lower rotor 11 2 in the rotary connec- 
20 tor 102 and the upper rotor 118 in the steering angle 
sensor 103 are urged by the resilient force of the coil 
spring 122 in such a direction that they separate from 
each other, the resilient urging causes the lower surface 
of the flange portion 118b of the upper rotor 118 to be 
2S always in contact with tho top face of tho uppqr cover 
116. Moreover, the first projection 118c and the second 
projection 1 1 8d of the upper rotor 1 1 8 are inserted in the 
slot 1 1 2c and the rectangular hole 1 1 2d of the lower rotor 
112, respectively, as shown in FIG. 18, and the rotor 
30 member (the tower rotor 1 1 2) in the rotary connector 1 02 
and the rotor member (the upper rotor 118) in the steer- 
ing angle sensor 1 03 are coupled via two play absorbing 
portions that are formed of the engaged portion between 
the slot 112c and the first projection 118c and the en- 
35 gaged portion between the rectangular hole 11 2d and 
the second projection 11 8d. 

[0091] The minor diameter ol the slot 112c and the 
diameter of the first projection 118c are almost equally 
set so that the slot 112c and the first projection 118c are 

40 engaged with a minute clearance (e.g., 50 urn). Since 
the major diameter of the slot 112c is set adequately 
larger than the diameter of the first projection 118c, the 
first projection 118c is allowed to move in the direction 
of the major diameter of the slot 11 2c. Similarly, the rec- 

45 tangular hole 11 2d and the second projection 11 8d are 
engaged with little clearance, and the major diameter of 
the rectangular hole 11 2d is set adequately larger than 
the diameter of the second projection 118d. Therefore, 
the second projection 118d is also allowed to move in 

so the direction of the major diameter of the rectangular 
hole 11 2d. Moreover, since the outer peripheral surface 
of the second projection 118d is sandwiched between 
tho pair of clastic piccos 112o in contact therewith, tho 
second projection 11 8d can move in the direction of the 

55 major diam ter of th rectangular hole 11 2d without 
forming any play in the circumferential direction. Accord- 
ingly, the lower rotor 112 in the rotary connector 102 has 
such a structure as to allow the play in a direction inter- 
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secting the center axis (in th X-Y directions in FIG. 1 8) 
after being coupled to the high-precision steering angle 
sensor 103. The play in the direction of the center axis 
is allowed by the resilient force of the coil spring 122. 
[0092] The steering angle sensor unit 101 thus as- 
sembled is incorporated for use between the steering 
wheel and the combination switch on the side of the col- 
umn, as mentioned above. When being incorporated, 
first, the steering angle sensor unit 101 is laid on the 
casing 104 of the combination switch fixed to a column 
cover or the like, and the first and second stator mem- 
bers in the rotary connector 102 and the steering angle 
sensor 103, which has been combined into one, are 
screwed to the supporting columns 104b of the casing 
104, as shown in FIG. 14. In this case, the cylindrical 
member 1 1 9a of the lower rotor 1 1 9 in the steering angle 
sensor 103 is inserted in the insertion hole 105 of the 
casing 104, and the cancel cam 11 9b formed on the cy- 
lindrical member 11 9a faces the leading end of the can- 
cel lever 107b inside the insertion hole 105. Therefore, 
the relative position between the cancel cam 119b 
formed in the lower rotor 119 in the high-precision steer- 
ing angle sensor 103, in which there is little clearance 
at the rotary engaging section, and the cancel lever 
107b of the combination switch is precisely maintained. 
[0093] After that, as shown in FIG. 19, a steering 
wheel 123 is fixed to a steering shaft that is not shown, 
and the finger portions 111a formed on the upper rotor 
111 in the rotary connector 102 are inserted in and 
caught by retaining holes 123a that are formed at pre- 
determined positions of the steering wheel 123. Moreo- 
ver, both ends of the flat cable 1 1 3 are connected to the 
steering wheel 1 23 and the combination switch via con- 
nectors 124 and 125, respectively. Thereby, electrical 
components mounted on the steering wheel 123, such 
as an air bag inflator, are connected to the combination 
switch via the fiat cable 1 1 3 in the rotary connector 1 02. 
[0094] When the steering wheel 123 is turned clock- 
wise or counterclockwise during operation, since the 
turning force is transmitted to the upper rotor 111 in the 
rotary connector 1 02 via the finger portions 111a, the flat 
cable 113 is wound up or rewound depending on the 
turning direction of the upper rotor 111 and the lower 
rotor 1 1 2 that constitute the first rotor member. The turn- 
ing force ol the first rotor member is transmitted to the 
second rotor member in the steering angle sensor 103, 
and the code plate 120 turns along with the upper and 
lower rotors 118 and 119 that constitute the second rotor 
member. Therefore, an output signal regarding informa- 
tion about the turn of the code plate 1 20 is detected from 
the photo-interrupter 121. In this case, as mentioned 
above, since the lower rotor 11 2 in the rotary connector 
102 has such a structuro as to allow tho play in tho di- 
rection intersecting the c nt r axis, the turn of the lower 
rotor 112 can be transmit! d to the upp r rotor 118 in 
the steering angle sensor 103 in which there is little 
clearance at the rotary engaging section. Furthermore, 
since the lower rotor 112 does not move in the direction 


of the center axis (the axial direction) because of the 
resilient force of the coil spring 1 22, the positions of the 
photo-interrupter 21 and the code plate 120 formed in 
the upper cover 1 1 6, namely, the operation gap, is fixed, 
s which makes it possible to obtain a stable encoder out- 
put signal. 

[0095] When the second rotor member in the steering 
angle sensor 103 thus turns, the cancel cam 119b 
formed on the lower rotor 1 1 9 in the second rotor mem- 

io ber turns inside the insertion hole 105. Therefore, when 
the steering wheel 123 is turned to the neutral position, 
the cancel cam 119b drives the cancel lever 107b, and 
the control lever 1 08 at the working position thereby au- 
tomatically returns to the center position. In this case, 

is since the lower rotor 1 1 2 in the rotary connector 1 02 has 
such a structure as to allow the play in the direction in- 
tersecting the center axis thereof, the turn of the lower 
rotor 112 can be transmitted to the upper rotor 118 in 
the steering angle sensor 103 in which there is little 

20 clearance at the rotary engaging section, and the cancel 
lever 107b can be reliably operated by the cancel cam 
11 9b of the lower rotor 11 9 that turns along with the up- 
per rotor 118 in the steering angle sensor 103. 
[0096] While the rotary connector is disposed on the 

25 side of the steering wheel and the steering angle sensor 
is disposed under the rotary connector in the above- 
mentioned embodiment, conversely, the steering angle 
sensor may be disposed on the side of the steering 
wheel, and the rotary connector may be disposed under 

30 the steering angle sensor. In this case, since the steer- 
ing angle sensor is directly turned by the rotary connec- 
tor, it can more precisely detect the steering angle of the 
steering wheel. 

[0097] As mentioned above, in the steering angle sen- 
35 sor unit of the present invention, the rotor member in the 
rotary connector and the rotor member in the steering 
angle sensor are formed of separate members, one of 
the rotor members in the rotary connector and the steer- 
ing angle sensor has a slot extending in the radial direc- 
40 tion, the other rotor member has a projection having al- 
most the same diameter as the minor diameter of the 
slot, and the slot and the projection are engaged with 
each other. Therefore, when the rotary connector, in 
which there is a large clearance between the fixed hous- 
es ing and the rotor member serving as the movable hous- 
ing and which shifts in the direction orthogonal to the 
center axis by a relatively large amount, is engaged with 
the high -precis ion steering angle sensor, in which there 
is a small clearance between the fixed housing and the 
so rotor member serving as the movable housing, the ro- 
tary connector and the steering angle sensor obtain a 
smooth turn. 

[0098] Even if tho contcr axos of tho fixod housings 
of th rotary connector and th steering angle sensor, 
55 which are combined into one, offset from each other, this 
offset is absorbed by the engagement between the slot 
and the projection. 

[0099] The coil spring is located between the rotor 
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memb r in the rotary connector and the rotor member 
in the steering angle sensor, and both the rotor members 
ar resiliently urged by the resilient force of the coil 
spring in such a direction as to separate the rotor mem- 
bers. Therefore, the flange portion of the rotor member 
in the steering angle sensor is always in contact with the 
upper wall of the upper cover, and the code plate fixed 
to the rotor member is always urged in the direction of 
the center axis. Thereby, the code plate and the photo- 
interrupter fixed to the fixed housing are located in a mu- 
tual stable relationship, which makes it possible to sta- 
bilize a detection signal from the photo-interrupter and 
to thereby provide a high-precision steering angle sen- 
sor unit. 

[0100] Furthermore, the rotor member in the rotary 
connector has a flexible engaging portion, the rotor 
member in the steering angle sensor has a projection to 
be engaged with the flexible engaging portion, and the 
flexible engaging portion is engaged with the projection. 
Since the projections of the rotor member in the steering 
angle sensor are engaged at two points, with the flexible 
ngaging portion and the slot, the turn of the rotor mem- 
ber in the rotary connector is more reliably transmitted 
to the rotor member in the steering angle sensor, which 
makes the turn more smooth. 

[0101] When a plurality of flexible engaging portions 
are formed, the turn of the rotor member in the rotary 
connector can be even more reliably transmitted to the 
rotor member in the steering angle sensor. 
[0102] In the steering angle sensor unit of the present 
invention, since the flexible engaging portion and the 
slot extending in the radial direction are formed on the 
flange portion of the rotor member in the rotary connec- 
tor at positions spaced through an angle of 180° about 
the center axis of the rotor member, it is possible to pro- 
vide a steering angle sensor unit that is able to most 
stably transmit the turn of the rotor member in the rotary 
connector to the rotor member in the steering angle sen- 
sor. 

[01 03] Furthermore, the steering angle sensor for de- 
tecting information about the turn of the steering wheel 
is combined with the rotary connector, the rotor mem- 
bers in the steering angle sensor and the rotary connec- 
tor are engaged via the play absorbing portion that per- 
mits the relative shilt therebetween in the radial direc- 
tion, and the rotor member in the steering angle sensor 
has the cancel cam for operating the indicator cancel 
mechanism. Since the relative offset between the rotor 
members in the rotary connector and the steering angle 
sensor in the radial direction is absorbed, it is possible 
to set a sufficiently small clearance between the stator 
member and the rotor member in the steering angle sen- 
sor whilo a required clearance is ensured between the 
stator member and the rotor member in th rotary con- 
nector, and to cause the cancel cam formed on the rotor 
member in the steering angl sensor to reliably operate 
the indicator cancel mechanism. 

[0104] While the present invention has been de- 


scribed with reference to what are presently considered 
to be the preferred embodiments, it is to be understood 
that the invention is not limited to th disclosed embod- 
iments. On the contrary, the invention is intended to cov- 

s er various modifications and equivalent arrangements 
included within the spirit and scope of the appended 
claims. The scope of the following claims is to be ac- 
corded the broadest interpretation so as to encompass 
all such modifications and equivalent structures and 

10 functions. 


Claims 

'5 1. A steering angle sensor unit having a rotary con- 
nector for electrically connecting an electric device 
mounted on a steering wheel and an electric device 
mounted on a vehicle body, and a steering angle 
sensor for detecting information about the turn of 

20 said steering wheel, characterized in that a rotor 
member in said rotary connector and a rotor mem- 
ber in said steering angle sensor are formed of sep- 
arate members, one of said rotor member in said 
rotary connector and said rotor member in said 

2S steering anglo sensor has a slot extending in the 
radial-direction, the other rotor member has a pro- 
jection having almost the same diameter as the mi- 
nor diameter of said slot, and said slot and said pro- 
jection are engaged with each other. 

30 

2. A steering angle sensor unit according to claim 1 , 
characterized in that a coil spring is placed between 
said rotor member in said rotary connector and said 
rotor member in said steering angle sensor, and 

3S both said rotor members are resiliently urged by the 
resilient force of said coil spring in such a direction 
as to separate said rotor members. 

3. A steering angle sensor unit according to claim 1 or 
40 2, characterized in that said rotor member in said 

rotary connector has a flexible engaging portion, 
said rotor member in said steering angle sensor has 
a projection to be engaged with said flexible engag- 
ing portion, and said flexible engaging portion is en- 
45 gaged with said projection. 

4. A steering angle sensor unit according to claim 3, 
characterized in that said flexible engaging portion 
of said rotor member in said rotary connector and 

so said slot extending in the radial direction are located 
at positions spaced through an angle of 180° about 
the center axis of said rotor member. 

5. A st ring angle sensor unit according to claim 3, 
ss characterized in that a plurality of said flexible en- 
gaging portions are formed. 

6. A steering angle sensor unit having a rotary con- 
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nector for electrically connecting an electric device 
mounted on a steering wheel and an electric device 
mounted on a vehicle body, and a steering angle 
sensor for detecting information about th turn of 
said steering wheel, characterized in that a rotor s 
member in said rotary connector and a rotor mem- 
ber in said steering angle sensor are formed of sep- 
arate members, said rotor member in said rotary 
connector and said rotor member in said steering 
angle sensor have rotary engaging sections at 10 
which said rotor members are engaged with each 
other, a coil spring is placed between said rotor 
member in said rotary connector and said rotor 
member in said steering angle sensor, and said ro- 
tor members are resiliently urged by the resilient is 
lorce of said coil spring in such a direction as to sep- 
arate said rotor members. 

7. A steering angle sensor unit having a rotary con- 
nector for electrically connecting an electrical com- 20 
ponent mounted on a steering wheel to a vehicle 
body and a steering angle sensor for detecting in- 
formation about the turn of said steering wheel, 
characterized in that stator members in said rotary 
connector and said steering angle sensor aro fixed 2s 
and combined with each other, rotor members in 
said rotary connector and said steering angle sen- 
sor are engaged via a play absorbing portion that 
permits the relative shift thereof in the radial direc- 
tion, and said rotor member in said steering angle 30 
sensor has a cancel cam for operating an indicator 
cancel mechanism. 

8. A steering angle sensor unit according to claim 7, 
characterized in that one of said rotor members in 35 
said rotary connector and said steering angle sen- 
sor has a slot extending in the radial direction, the 
other rotor member has a projection that is slidable 
inside said slot, and said slot and said projection 
constitute said play absorbing portion. *o 
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(54) Steering angle sensor unit 

(57) A steering angle sensor unit includes a rotary 
connector (200) for electrically connecting an electric 
device mounted on a steering wheel and an electric de- 
vice mounted on a vehicle body, and a steering angle 
sensor (210) for detecting information about the turn of 
the steering wheel. A rotor member (2) in the rotary con- 
nector (200) and a rotor member (3) in the steering angle 
sensor (210) are formed of separate members, one of 
the rotor member (2) in the rotary connector (200) and 
the rotor member (3) in the steering angle sensor (21 0) 
has a slot (2d) extending in the radial direction, the other 
rotor member(2 or 3) has a cylindrical projection (3i) 
having almost the same diameter as the minor diameter 
of the slot (2d), and the slot (2d) and the projection (3i) 
are engaged with each other. 


FIG. 1 


2C0 < 



-210 


Printed by Jouvc, 75001 PARIS (FR) 


^JSDOCID:<EP 0913319A3 I > 


EP 0 913 319 A3 


European Patent 
Office 


EUROPEAN SEARCH REPORT 


Application Number 

EP 98 30 8221 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Citation ot document with indication, where appropriate. 
of relevant passages 


DE 196 02 060 A (TEVES GMBH ALFRED) 
24 July 1997 (1997-07-24) 
* column 3, line 29 - column 4, line 21; 
figures * 


The present search report has been drawn up lor al claims 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lnUCL6) 


1,6,7 


B62D15/02 
B60R16/02 


TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 


B62D 

B60R 
G01D 


3 

a 
3 
S 

5 
s 

u. 

s 


THE HAGUE 


Dale Cl ccmp*«t»c»i al trw March 

10 April 2001 


Kulozik, E 


CATECiORY O CI I LU UUCUMLNrS 

X : particularly relevant tl taken alone 

Y : particularly relevant II comblrwxl wtth another 

oocument cX the same category 
A : technological background 
O : non-wrtiten disclosure 
P - inrermedwto document 


T : If leury ut piinciyto underlying the invention 
E : earlier patent document, but puottshed on or 

arte fine ruing oate 
0 . document cried In the application 
L : document cited tor other reasons 

IT: member of the same patent tamity. oorresponung 
document 


EP 0 913 319 A3 


ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 


EP 98 30 8221 


This annex fists the patent family members relating to the patent documents cited in the above-mentioned European search repot t. 
The members are as contained in the European Patent Otiice EDP tile on 

The European Patent Office Is in no way liable for these particulars which are merely given for the purpose of information. 

10-04-2001 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


DE 19602060 


24-07-1997 


WO 9726154 A 
EP 0874742 A 
JP 2000507898 T 


24-07-1997 
04-11-1998 
27-06-2000 


£ For more details about this annex : see Official Journal of the European Patent Office. No. 1 2/B2 


BNSDOC1D: <£P 09I3319A3 I > 


3 


.i 


